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[Um [OBJECT] 
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heat-sealed part according to the conditions of 
heat sealing when molded to a film and a sheet. 

[SUMMARY OF THE INVENTION] 

An easily disintegrable composition comprising 
the quantity of a predetennined range of the 
following component respectively: an modified 
starch-based polymer, water, an ethylene vinyl 
alcohol copolymer, a polycaprolactone, glycerol, 
fatty acid amide, and urea. 



[EFFECTS] 

According to the conditions of heat sealing, any 
one of peeling strengths can be selected. 



[#M*©f5lll 



[CLAIMS] 
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[CLAIM 1] 

An^easily disintegrable comgositionjDomprising 
^j^^2C^e^ight% J^odified^^ starch-basecl"pcfl7rneiT> 
^.5-6 weig^^^VigfeT^lO-30 w ejght% ethylene 

^inyl alcohol copolvmer,jQr5-6 5^^2jl^^^ 
p5lyM^^^^,'(^7liveight^^ glycerol^ 0.05-1 
weigh't^o'fatty" acid arrndj^, and(;g^5^ 

which respectively expresses a peeling 
strength peak at the temperature which differs 
in the heat sealing property of a film or sheet 
molding. 
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[DETAILED DESCRIPTION OF INVENTION] 



[000 1] 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to an easily disintegrable 
composition. 

Specifically, it is related with the composition 
which is excellent in the heat sealing property of 
a film and sheet forming process thing, 
including modified starch-based polymer. 



[0002] 



[0 0 0 3] 



[PRIOR ART] 

The biodegradability composition containing the 
conventional starch-based polymer, A 
microorganism decomposes and it becomes a 
compost. 

After that, natural decomposition is carried out 
to water and a carbon dioxide gas. 

It is known by having the excellent function 
which is useful to a refuse process problem etc. 

[0003] 



m^^& L.7!»^# 1/ ^(DX'ii. 



[PROBLEM ADDRESSED] 

However, the conventional film comprising a 
biodegradability composition and a 
conventional sheet molding. When the 
composition of this composition was the same, 
the bag and the container of the same peeling 
strength had been obtained irrespective of the 
conditions of a heat sealing processing. 
The conditions of heat sealing are fixed from 
the sheet obtained from the however and the 
same composition. 

In only an equivalent peeling strength being 
obtained, the application of a molded product is 
limited and it is a problem. 
This inventor studies earnestly so that the 
composition which is excellent in the peeling 
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characteristics when opening the bag or the 
container which were produced with such a film 
and a sheet and breaking the fused part should 
be obtained from such a fact. 

It was found that the above-mentioned 
problem could be solved with the composition 
which compounded modified starch-based 
polymer, an ethylene vinyl alcohol copolymer, a 
polycaprolactone, water, urea, glycerol, and 
fatty acid amide by the suitable amount ratio, 
respectively, completed this invention. 

Clearly from above description, Objective of 
the invention. It is providing the composition 
which gives the molded product which has the 
peeling strength from which it is an easy 
disintegrability and the peeling strength of the 
heat sealing part of the container comprising a 
film and a sheet and a bag differs according to 
the conditions of heat sealing. 

It clarifies the other objective from the 
following descriptions. 



[0 0 0 4] 
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[SOLUTION OF THE INVENTION] 

This invention has the following composition. 

It consists of modified starch-based polymer, 
water, an ethylene vinyl alcohol copolymer, a 
polycaprolactone, glycerol, fatty acid amide, 
and urea. The compounding quantity of 
modified starch-based polymer Is 5-25 
weight%. 

Water content is 0.5-6 weight%. 

The compounding quantity of an ethylene 
vinyl alcohol copolymer is 10-30 weight%. 

The compounding quantity of a 
polycaprolactone is 45-65 weight%. 

The compounding quantity of glycerol is 2-7 
weight%. 

The compounding quantity of fatty acid amide 
is 0.05-1 weight%. 

And the compounding quantity of urea is 0.5- 
10 weight%. 
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The easily disintegrable composition which 
respectively expresses a peeling on the 
strength peak at the temperature which differs 
in the heat sealing property of a film or sheet 
molding. 



[0 0 0 5] 
[0 0 0 6] 



[0005] 

This invention is explained in detail below. 

The easily disintegrable composition of this 
invention, It is the composition for a film and 
sheets to which it forms to compound modified 
starch-based polymer, an ethylene vinyl alcohol 
copolymer, a polycaprolactone, water, urea, 
glycerol, and fatty acid amide, respectively, in 
the ratio range in predetermined amount. 



[0006] 

The starch-based polymer used to this 
invention is modified starch-based polymer 
obtained by modifying the raw starch. 

That is, raw starches are a maize starch, a 
bracken starch, a arrowroot starch, a potato 
starch, a wheat starch, a cassava starch, a 
sago starch, a tapioca starch, a sorghum 
starch, a beans starch, a lotus starch, a water 
caltrop starch, a sweet potato starch, etc. 

They are 1 or more things chosen out of the 
chemically modifed starch derivative, the 
chemically decomposed and modified starch, 
the enzymatically modified starch, and the 
physical caramelized starch. 
As a chemically modifed starch derivative, an 
allyletherified starch, a carboxymethyl 
etherification starch, the hydroxy ethyl etherified 
starch, the hydroxy propyletherified starch, a 
methyl etherified starch, a phosphoric acid- 
crosslinked starch, a formaldehyde-crosslinked 
starch, an epichlorohydrin-crosslinked starch, 
an acrolein-crosslinked starch, an aceto acetic 
acid-esterified starch, an acetate-esterified 
starch, a succinic acid esterified starch, a 
xanthogenic acid-esterified starch, a nitric acid 
starch, a urea phosphoric acid-esterified starch. 
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and a phosphoric acid-esterified starch can be 
illustrated. 

A dialdehyde starch, an acid treatment 
starch, a hypochlorous acid oxidized starch, 
etc. can be illustrated as a chemically 
decomposed and modified starch. 

Moreover, hydrolysing dextrin, enzymatic 
decomposition dextrin, amylose, etc. can be 
illustrated as an enzymaticaliy modified starch. 

(alpha)- starch, classification amylose, a wet 
heat process starch, etc. can be illustrated as a 
physical caramelized starch. 



[0 0 0 7] 

^ P^ld^f^ L< «1 0~2 0 w 

^5 5 w t %^±xh ^t. ±m 
mi^m^it. 2 5 w t %sj^T 

Xh^o 2 5w t%^:m^^t. 



[0007] 

The composition of this invention is a 
composition which contains modified starch- 
based polymer. 

A compounding quantity is 5-25 weight% 
(abbreviated to wt% below). 

More preferably, it is 10-20 wt%. 

When modified starch-based polymer is 5 
wt% or more, biodegradability is fine, and since 
it is excellent in moldabillty, it is preferable. 

Moreover the mixture ratio of the modified 
starch-based polymer in the composition of this 
invention is 25 wt% or less. 

When exceeding 25 wt%, the mixture ratio of 
the thermoplastic resin as a fluid improvement 
agent in a composition will decrease, and 
flowing will become poor. 



[0 0 0 8] 
tl. L< (iO. 5~6 w 



[0008] 

Water content is contained in the composition 
of this invention. Preferably, it is 0.5-6 wt%. 
More preferably, it is 1-5 wt%. 

The moisture content could be contained in 
modified starch-based polymer. Water content 
may be replenished in a composition and it may 
replenish after a granulation substance. 
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The molecular weight of the polycaprolactone of 
this invention is 40000-100000. 

A compounding quantity is 45-65 wt%. 

Preferably, it is 50-60 wt%. 



[0010] 

The ethylene vinyl alcohol copolymer of this 
invention, An ethylene content is 30-50 mols%. 
Molecular weight is 13000-11000. 

A compounding quantity is 10-30 wt%. 

Preferably, it is 15-25 wt%. 



[0011] 

Moreover a thermoplastic resin may be further 
added as a fluid improvement agent. As such a 
thermoplastic resin, Vinyl polymer, polystyrene, 
polyacrylonitrile, polyacrylate, poly 
methacrylate, polyacetal, thermoplastic 
polycondensate, and Poria reel ether, an 
thermoplastic polyimide, polyethylene, A 
polypropylene, a polyisobutylene, a polyvinyl 
chloride, polyvinyl acetate, a polystyrene, a 
polyamide, polyester, a polyurethane, a 
polycarbonate, the polyalkylene terephthalate, 
alkylene /vinyl ester copolymer, alkylene 
/acrylate, or a methacrylate copolymer, ABS 
copolymer, styrene / acrylonitrile copolymer, 
Amido ether, the block copolymer of amido 
ester, ethylene / vinyl acetate copolymer (EVA), 
Ethylene / acrylic acid copolymer (EAA), 
ethylene / ethylacrylate copolymer (EEA), 
Ethylene / methacrylate copolymer (EMA), 
styrene / acrylate nitrile copolymer (SAN), 
Ethylene / maleic anhydride copolymer, amido 
ether, the block copolymer of amido ester, 
Urethane ether, the block copolymer of 
urethane ester etc. can be illustrated. 
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y vm.T^4 H\ :^=rv:y\i7. 

xry^^^T^:H\ N-;tu^ 



[0012] 

A filler, a lubricant, mold releasing agent, a 
plasticizer, a foaming agent, a stabilizer, an 
extender, a modifier, a flow acceleration agent, 
a coloring agent, and a pigment can be added 
to the composition of this invention depending 
on necessity. 

[0013] 

In alkylene bis higher fatty acid amide of the 
slipping agent used with this invention, An 
ethylene bis stearic acid amide, an ethylene bis 
oleic acid amide, an ethylene bis behenic acid 
amide, a hexamethylene bis behenic acid 
amide, etc. can be mentioned. 

Stearic acid amide, oleic acid amide, erucic 
acid amide, behenic acid amide, hydroxy 
stearic acid amide, N-oleyl palmitamide, etc. 
can be mentioned to fatty acid amide. 



[0014] [0014] 

-4^m^(Dm.f^matmKM^m 2-ethyl hexanolc acid zinc, recinoleic acid 
MtLX 2 calcium, a calcium stearate, a magnesium 

mm;^^ n / - ,vmii v stearate, a barium stearate, a zinc stearate, etc. 

Exmwa. jyy /^Bk77/.-^y ^^^^^ composition of this 

invention depending on necessity as a fatty acid 
metallic salt, and a compounding quantity is to 
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[0 0 15] 
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[0015] 

The compounding quantity of urea used witti 
this invention is 0.5-10 wt%. 



[0016] [0016] 
^^^■Cffli/^?3tb-5 ^/y -tr y V The compounding quantity of glycerol used with 

(Dm^ma 2 

So 



7 w t %Xh invention is 2-7 wt%. 



[0 0 17] 
[0 0 18] 

^j.yK:^w^^mMm\^^^x 

[0 0 19] 

ttiL^YE-4 Otcry y-f^ 
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J^^m^W 2 2 w t tK^^ 3 . 
2 w t %. h r> ^ n n v-® 
^1 8 w t%. if^^) iJZ^tiy^ 

h>4 8w t%. ^y-iry ^5 
w t %, WiB 3 w t %ioX.xy^^ 

\y^ym.T?. KiD^JPS^O. 
8 w t hy -< /^-^ 



[0017] 

As for the forming process method of the easily 
disintegrable composition based on this 
invention, a tubular blown film molding method, 
a T die film molding method, a lamination 
molding method, a T die type extrusion sheet 
molding method, etc. are mentioned. 



[0018] 

An Example explains this invention below. 
However, a partial example is shown. 
This invention is not limited to these at all. 



[0019] 

Example 1 

With Yamaguchi manufacture 40 mm single 
axis extruder YE-40, A lip clearance 1 mm 
inflation die is used. The film was obtained from 
the composition with the ethylene vinyl 
copolymer of 22 wt% containing ethylene 
44mol%, the water of 3.2 wt%, 18 wt% of the 
modified maize starches, polycaprolactone 48 
\N\%, glycerol 5 wt%, 3 wt% of urea and, and an 
additional amount of oleic acid amide of 0.8 
wt%. 

A cylinder temperature Is 396K to 398K. 
The die was 397K. 

Screw speeds are 60 rotation in 60 seconds, 
and a motor load electric current is 43A. 
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The thickness of a film is fixed. 
The surface condition of a film was the 
uniformity. 

The taking up velocity of a film is 1.2 m 
/manual extractor. 

The thickness of the obtained tubular blown 
film was 35 micrometers. 



[0 0 2 0] 

0. 19 6MP a (O'y— 



[0020] 

Temperature of a heat sealing bar is changed. 

Heat sealing for 1 second is performed by the 
sealing pressure of 0.196MPa, and the result 
which calculated for the peeling strength is 
shown in Table 1 . 



[0 0 2 1 ] 



[0021] 



[Table 1] 
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Peeling Strength according to Heat Sealing Temperatures of Film with 3.5 
micro-m thickness - Example 1 

Row: heat sealing temperature, peeling strength with 5mm/s, application 
Column: application, first peak, second peak 
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[0022] 

From the result of Table 1, Though it is the 
single film of 1 sheet, the heat sealing 
temperature of two levels of 347K and 463K is 
obtained. And there is a heat sealing strength of 
a sufficient practical packaging material (352 g / 
15 mm). 

Furthermore it turns out that the special film 
which has the stronger heat sealing strength of 
1078 g /15 mm is obtained. 

That is, the laminate film at the time of 
making the film of 2 sheets compete with and 
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the film which has a similar property are single 
material, and, moreover, is once completed by 
the film filming processing. 
It is excellent as a packaging material. 



[0023] 

The electron microscope observation 
photograph which is referred in understanding 
the result of Table 1 Is shown. 

About the peeling surface which heat sealed 
by temperature 347K and measured the peeling 
strength of a film A sketch of the observation 
photograph obtained using the JEOL Ltd. JSM- 
T 200 type scanning electron microscope 
apparatus is illustrated to Figure 1 . 



[0024] 

From the result of the observation photograph 
of Figure 1, the first peak of whole surface 
melting adhesion which has sufficient peeling 
strength for heat sealing by 347low-temperature 
K expresses. 

It turns out that the surface layer adhered and 
this first peak was destroyed by peeling. 

Furthermore after performing this peeling 
surface an etching process using the JFC-110 
type apparatus made from JEOL, From the 
sketch figure 2 of the foundation photograph 
again observed using the scanning electron 
microscope apparatus, the foundation layer 
which fonns the frame of a film is Intact. 

In heat sealing of 347K, it tums out that the 
deformation Is received neither by heat sealing, 
nor peeling. 

That is, only a surface layer carries out the 
melting adhesion of the first peak of heat 
sealing temperature 347K. 

It turns out that, as for the foundation layer of 
the frame which expresses the high peeling 
strength which is a second peak, heat sealing 
temperature has the bilayer structure of 463K 
and a high temperature. 

However, as for this invention composition, it 
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is novel to consist of the material of not a 
lamination that bonded 2 types of films but one 
types. 

Although it is the material of one types, the 
maldistribution of the material with the high heat 
sealing temperature of a foundation layer and 
the material with the low heat sealing 
temperature of a surface layer is made to 
express with the stress at the time of a forming 
process. 

It is the mechanism that the material with two 
practical peeling strengths is born. 

This thing can plan the selectivity on use 
previously. 

Although it is one material, the packaging 
material which wants to make the whole into a 
weak heat sealing strength, or the packaging 
material which had the heat sealing strength of 
a strong part and a weak part on can be created 
to make the whole into a strong heat sealing 
strength. 

In other words, protection of the contents by 
designation of the contents extraction position 
out of a packaging material can be performed. 

Moreover, recycle use of a packaging 
material increases by selection of a unsealing 
location. 



[0025] 

Comparative Example 1 

With Yamaguchi manufacture 40 mm single 
axis extruder YE-40, A lip clearance 1 mm 
inflation die is used. The film comprising the 
ethylene vinyl acetate copolymer containing 
ethylene 30mol%, the ethylene- vinyl acetate 
copolymer saponified compound of 55 wt% of a 
part saponification of the rate of 85% 
saponification, the water of 7 wt%, 37 wt% of 
maize starches and, and an oleic acid amide 1 
wt% composition was obtained. 

A cylinder temperature is 406K to 408K. 

The die was 408K. 

Screw speeds are 45 rotation in 60 seconds, 
and a motor load electric current is 30A. 
The thickness of a film is fixed. 
The surface condition of a film was favorable. 
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The taking up velocity of a film is 0.8 m Is. 
The thickness of the obtained tubular blown 
film was 35 micrometers. 
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Temperature of a heat sealing bar is changed. 

Heat sealing for 1 second is performed by the 
sealing pressure of 0.196MPa. The result which 
calculated for the peeling strength is shown in 
Table 2. 
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[Table 2] 
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Peeling Strength according to Heat Sealing Temperatures of Film with 35 micro- 
m thickness - Comparative Example 1 

Row: heat sealing temperature, peeling strength with 5mm/s, application 
Column: application, peak 
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^ 2 (Dl^^t^hA 3 3 K(DU& From the result of Table 2, It turns out that only 
(Dh~t^^—!^(0\^^Vi^—Mm. temperature of 433K is heat sealing 

l^X^h^mm^o temperature of a peak. 
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[EFFECT OF THE INVENTION] 

The easily disintegrable composition of this 
invention produces the heat sealing 
characteristics which differ from with forming 
processes of a film and a sheet, and is 
industrially useful. 
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[BRIEF EXPLANATION OF DRAWINGS] 



1 ] [FIGURE 1] 

iMM ly ^ /ui^cD t: — h y— It is a sketch of the electron micrograph of the 

/ufij^ffi(D«i^«^¥K<7)^ ^^^^ sealing peeling surface of Example 1 film. 

m2] [FIGURE 2] 

HJfe'^!) ly -{ )\'h.(D:^ y'f'i^'!/ 't is a sketch of the electron micrograph of the 

^Siawl;^ ^^^¥K<^^ -i^ etching process surface of Example 1 film. 
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[FIGURE 2] 
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